The cloning of a receptor protein for extracellular calcium that signals via cytosolic calcium oscillations in stomatal guard cells of Arabidopsis has provided definitive evidence that calcium ions, delivered via the cell walls or apoplast, can play a 'first messenger' role in plants.
mutants are defective in the ability to generate oscillatory Ca 2+ increases in response to elevated external Ca 2+ and also in the stomatal closure response to elevated external Ca 2+ , though interestingly they showed normal responses to ABA [8] . Another Arabidopsis mutant that showed altered patterns of Ca 2+ oscillations in response to elevated external Ca 2+ and to ABA, gca2, was also found to be defective in the stomatal closure response to elevated external Ca 2+ . This work strongly suggested that specific information determining stomatal aperture may be encoded in the frequency of cytosolic Ca 2+ elevations in guard cells.
Han et al. Figure 1) . However, the overall similarities in the patterns of ABA-and external Ca 2+ -induced cytosolic Ca 2+ oscillations [7-9] suggests that they involve similar mechanisms downstream of the receptor.
It will be of great interest to determine whether ABAinduced cytosolic Ca 2+ increases are compromised in CAS antisense plants. Han et al. [2] provided preliminary evidence based on inhibitors that CAS-induced cytosolic Ca 2+ elevation requires release of Ca 2+ from intracellular stores via the production of IP 3 . However, this contrasts with earlier work by McAinsh et al. [5] who found that external Ca 2+ -induced elevations of cytosolic Ca 2+ did not require phospholipase C, but did involve Ca 2+ influx.
Han et al. [2] argue that the transpiration rate may be a major factor affecting the rate of delivery of Ca 2+ to the stomatal guard cell apoplast. High transpiration and evaporation from the stomatal pore would lead to increased apoplastic Ca 2+ , leading to stomatal closure and consequent reduction in apoplastic Ca 2+ , providing a feedback mechanism for regulating apoplastic Ca 2+ . This argument implies that stomata are major regulators of their own apoplastic Ca 2+ . However, stronger control of apoplastic Ca 2+ is likely to be exerted by other cell types in the leaf (Figure 1) 
